ALTHOUGH there are many small accessory lacrimal glands present in upper and lower eyelids, it is very uncommon for them to undergo adenomatous hyperplasia, and it is extremely rare for lacrimal glandular tissue to be found on or in the eyeball. An example of the second type of malformation is recorded in the present paper. It is the third case in which apparently normal lacrimal glandular tissue has formed a relatively large mass in the substance of the iris and ciliary body. Seven cases in which similar tissue occurred deep to the conjunctiva are also reviewed briefly.
Case Report A female infant was first seen at the age of 2 months. The parents had noticed that the left eye had been abnormal since birth.
Examination.-A pink, nodular, fleshy tumour was present in the anterior chamber of the left eye and occupied most of the upper nasal quadrant. It appeared to arise from the ciliary body. The appearance of the left optic fundus was normal. There was no increase in the size of the tumour over the ensuing 6 months. Diagnoses considered were leiomyoma of iris, neurofibroma, and diktyoma (medullo-epithelioma), but no firm conclusion was reached before operation. The appearances of the tumour just before it was excised are shown in Fig. 1 . lacrimal gland (Fig. 2, and Fig3 3 and 4, overleaf) , consisting mostly of hollow acini with relatively few ducts.
The acini, which varied slightly in size, had small central lumina. Each acinus was composed of a single layer of cuboidal or columnar epithelial cells which had welldefined cell membranes, finely granular acidophil cytoplasm, and rounded, coarsely granular nuclei at the base of the cells; the free borders of the cells had no cilia. The ducts were of moderate size and were lined by a single layer of epithelial cells which were lower fS) 4 lb)~. Table I , and it can be seen that each author has encountered only one case. 810.] In five patients, the lacrimal glandular tissue lay between the conjunctiva. and the sclera, and in two others it extended forwards in the same tissue plane on to the cornea. In these seven patients, the lesion was first noticed at birth in one and in late childhood in another; operative removal was not undertaken until several years later (Table II) . In the three patients in whom the lesion occurred in the iris and ciliary body, the affected eye was noted to be abnormal at birth or shortly afterwards, and operation was performed soon after discovery; the oldest patient at the time of excision was 6 months (Table III, overleaf) .
Nomenclature ofLesion.-It is more accurate to call two of the intra-ocular lesions "collections of ectopic lacrimal glandular tissue", because they were present at birth and did not enlarge significantly during the period of observation before operation (Bruce, 1952 ; and the present case). The patient described by Bruce (1952) was aged 2 months when first seen, local removal of the mass was effected 5 days later, and no increase in size was noted during that period. The case described in the present paper was observed for 6 months before operation, and no increase in the size of the intra-ocular mass was seen during this period. The diagnosis of "intra-ocular adenoma" The abnormality, which was noted at birth, was first seen by these authors when the infant was 2 weeks old, and enlargement was obvious in the ensuing 5 days before enucleation of the eye was performed. The increase in size was probably due to cellular proliferation; it might have been caused by the accumulation of secretion, but this latter supposition is unlikely since numerous lacrimal ducts communicated directly with the subconjunctival space.
Evidence that the Tissue in the Iris is Ectopic Lacrimal Gland.-The histological structure of the "tumour" in the iris and ciliary body described in this paper is identical to that of the normal, mature lacrimal gland, a tubulo-alveolar exocrine gland which secretes a watery serous fluid; the microscopic structure and the secretion of the lacrimal gland closely resemble those of the parotid gland. Microscopically, the lacrimal gland consists of numerous alveoli lined by columnar or pyramidal cells resting on a basement membrane. The cells contain ovoid nuclei situated towards the base of the cells. In sections stained by haematoxylin and eosin, the cytoplasm of the resting cell is acidophil and contains numerous, small, clear vacuoles, which disappear when the cell secretes actively. These vacuoles (or, at least, some of them) contain Schiff-positive material (Fig. 4b) this material is also seen in the alveoli and in the excretory ducts. The excretory ducts are usually distinctly larger than the alveoli, and are lined by fairly tall columnar epithelium. The normal lacrimal gland contains a moderate amount of interstitial fibrous tissue and adipose tissue between the alveoli.
None of the examples of ectopic intra-ocular lacrimal glandular tissue contains significant amounts of interstitial fibro-fatty tissue, but the general microscopic structure is identical with that of the normal gland. The size and distribution of the Schiff-positive material inside and outside the cells, which is demonstrated for the first time in this paper, is comparable with that in the normal gland. In the ectopic tissue, this material is present mainly towards the free borders of the cells and is seen as fairly large pools within the excretory ducts (Fig. 4a) . This is probably due to the fact that there is no free outlet for the secretion. The control lacrimal gland and the tissue from Case 1 were also stained by Southgate's mucicarmine method. No mucin was demonstrable in the lesion from the iris, and only a few minute droplets were seen in the control tissue.
Embryological Considerations.-The timetable of development in the following paragraphs is taken mainly from Hamilton, Boyd, and Mossman (1945) : when the embryo is at the 5-mm. stage (35th day), the optic vesicle, which is continuous with the prosencephalon (derived from neural ectoderm), becomes invaginated distally to form the optic cup. At the same time, the ectoderm overlying the cup becomes thickened to form the lens placode; this sinks beneath the surface to become the lens vesicle at the 8-mm. stage (38th day). Mesenchyme which extends forwards into the space between the lens and the surface ectoderm gives rise to the cornea, sclera, and choroid. The iris and ciliary body are derived partly from this mesenchyme and partly from the adjacent neuroderm. At the same time as the lens vesicle starts to form, the cavity of the optic vesicle, which was continuous with that of the prosencephalon, becomes constricted to form the optic stalk (subsequently the optic nerve). The optic cup is incomplete inferiorly at the foetal (choroidal) fissure, which gradually becomes narrowed by the growth of its margins round the blood vessels (central artery and vein of retina). Fusion of these margins starts at the 1 1-mm. stage (41st day) in the intermediate portion and extends proximally and distally, so that closure of the fissure is complete at the 15-mm. stage (45th day), and subsequent development of the iris, ciliary body, and choroid takes place when the uveal tract is completely enclosed within the eyeball.
The eyelids appear as ectodermal folds at the 17-mm. stage (47th day). The lacrimal gland arises as a number of small solid epithelial buds from the conjunctival surface of the outer part of the upper lid. These epithelial buds are first noted at the 25-mm. stage (55th day), but do not become differentiated into an actively functioning tubulo-alveolar gland with six to twelve excretory ducts until the fifth or sixth lunar month.
Accessory lacrimal glands (of Krause) develop from the basal cells of the palpebral conjunctiva simultaneously with the main lacrimal gland; at birth, there are twenty to forty of these glands in the upper conjunctival fornix and six to eight in the lower. Other accessory lacrimal glands (of Wolfring-Ciaccio) are larger than those of Krause and are situated in the upper eyelid between the extremities of the tarsal sebaceous glands (Francois and Rabaey, 1951) . Although these accessory lacrimal glands are fairly numerous, especially in the upper lid, hyperplasia or neoplasia is uncommon. The presence of lacrimal glandular tissue in or deep to the bulbar conjunctiva or cornea is even more uncommon, and as shown in Table I , only seven cases have been recorded. Similar tissue within the eyeball is extremely rare, and it is not understood how it can reach the iris and ciliary body. The period of rapid growth and differentiation in the embryo occurs between the 21st and 56th days. The choroidal (foetal) fissure normally closes during the third quarter of this period, about the 45th day, when the embryo is 15 mm. long.
The first sign of a developing lacrimal gland is not seen until the end of the last quarter of the period, about the 55th day, when the embryo is 25 mm. long. Furthermore, there is a zone of mesenchyme interposed between the ectoderm and structures derived from it and the iris; cornea, sclera, and choroid develop from this mesenchyme. Lastly, the lacrimal gland is situated in the superior temporal quadrant of the orbit, while the choroidal (foetal) fissure is directed infero-medially, i.e. on the diametrically opposite pole of the orbit; on anatomical grounds, a portion of lacrimal tissue, which was constricted and cut off by the closure of the fissure, as suggested by Bruce (1952) , would presumably be found in the inferior nasal quadrant ofthe globe. In Bruce's case the lesion was, in fact, in the inferior nasal quadrant, and in our case it was in the upper nasal quadrant; the patient described by Christensen and Anderson (1952) had an extensive and complicated associated congenital defect.
Results ofTreatment.-In one case in which local removal was possible, no recurrence was reported after 6 months (Bruce, 1952) . In the other (reported here), infection and shrinkage of the globe occurred after operation, and enucleation was necessary; there was no recurrence 5 years later. The patient described by Christensen and Anderson (1952) had a large complicated ocular defect when first seen, the tumour of the iris enlarged noticeably during the ensuing 4 days, and enucleation was therefore carried out as the primary, definitive, operative procedure; the post-operative progress is not given.
Coincident Congenital Anomalies.-The present case is the only one in which another congenital defect-patent ductus arteriosus-was found. This is the commonest congenital cardiac abnormality, and its occurrence in a patient who had the rare anomaly of congenital ectopic lacrimal tissue in the iris is probably fortuitous.
Summary
An infant who was born with a localized collection of lacrimal glandular tissue in the iris is described. This was removed locally when the patient was aged 8 months; owing to shrinkage of the globe, however, the eye was enucleated 4 weeks later. The patient was well 5 years later.
The lesion consisted of apparently normal lacrimal glandular tissue, and showed evidence of secretory function. It differed from the normal gland in two respects:
(i) There was very little interacinar fibrous tissue; (ii) There were no fat cells. This is only the third recorded case of ectopic lacrimal glandular tissue occurring in the anterior portion of the uveal tract; there are five cases reported in which similar tissue was found on the surface of the globe between the bulbar conjunctiva and the sclera, and in another two cases the ectopic tissue extended on to the cornea.
The iris and ciliary body complete their development within the globe after the optic cup and foetal (choroidal) fissure have closed about the 45th day of intra-uterine life. The first stages in development of the lacrimal gland are not seen until about the 55th day, and active function is delayed until the 5th or 6th lunar month. Study of the present case and of the other two reports has not explained how lacrimal glandular tissue reached the uveal tract. 
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